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AMINO ACID SEQUENCES IN PROTEINS. Dr. Frederick Sanger, Cambridge
University. Nobel Laureate in chemistry.
Dr. Frederick Sanger presented a discussion of his current enzyme research
involving the amino acid sequences surrounding the active centers. The
enzymes studied in this work may be characterized by the fact that phos-
phate is incorporated into the protein structure in the normal enzymatic
reaction as is the case for phosphoglucomutase, or else the treatment of the
enzyme with diisopropylfluorophosphate results in a stoichiometric reaction
incorporating phosphate into the molecular structure with consequent inac-
tivation of the enzyme. Enzymes in this latter category include trypsin,
chymotrypsin, elastase, and several others. Analysis of enzymes labeled
with radioactive phosphate by the above methods shows that the phosphate
has been coupled to the amino acid serine. This fact together with the ob-
served inactivation of the chemically phosphorylated enzyme supports the
assumption that the serine residue is present in the active center of the
enzyme. The purpose of this work was to determine the amino acid se-
quence around this serine residue in phosphoglucomutase in order to com-
pare it with the previously determined sequences in elastase, trypsin, and
chymotrypsin.
The basic techniques used in these studies were the incorporation of
radioactive phosphate into the serine residue as noted above, partial acid
hydrolysis of the enzyme into component peptides, separation of the pep-
tides by ionophoresis on filter paper, and the identification of the peptides
around the active center by radioautography of the ionophoretic pattern.
These techniques were supplemented by three maneuvers that allowed iden-
tification of the component amino acids in the peptides and the determina-
tion of the correct sequence.
By subjecting each of the radioactive peptides to acid hydrolysis and
counting the number of radioactive products, the number of amino acids in
each peptide was determined. Then, the position of the serine residue
within each radioactive peptide was determined by using the Edman reac-
tion which allows identification of the N-terminal amino acid of a peptide
while leaving the rest of the sequence intact for further reaction. Finally,
identification of the amino acids was accomplished in two ways. Either
the pK value of the peptide was determined by plotting ionophoretic mo-
bility as function of pH, or the Pardee formula was used which relates the
Rf value of a peptide to the Rf value of the individual amino acid or peptide
components.
Utilizing these methods, the sequence around the active center in phos-
phoglucomutase was found to be Thr-Asp-Ser-His-Asp. This sequence
was confirmed by using methods similar to those employed in the study of
insulin. Dr. Sanger emphasized the fact that the procedures illustrated in
this study allow a more rapid determination of amino acid sequences with-
out the time consuming purification of peptides necessary in the more usual
procedures. A. J. W.
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